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1 
This invention relates to improvements in 
transmissions, and more particularly to a mech- 
anism for changing the speed in a transmission 
simultansously with the control of a clutch ruera- 
ber. 
Heretofore, a change in driving speed oï a 
motor vehicle, such as a motor cycle or the like, 
required the disengagement of a clutch and the 
manual shifting of the gears. The shifting oï 
gears required the release of the handle bar by 
one of the banals so as fo. manipulate the gear 
shift lever, which created a trafic hazard and 
danger to the rider of the motor vehicle. The 
trafic rules and regulations in some States re- 
quire that the rider of a motor vehicle keep 
both banals on the handle bars at all rimes, which 
would be impossible with the motor vehicles now 
in general use. 
One object of this invention is fo provide for 
the control of speed change mechanism oï a 
motor vehicle in coordinated relation with the 
clutch control mechanism. 
Another object of this invention is to provide 
gear shifting mechanism that may be operated 
without removing the hands from the handle 
bars. 
Another object of this invention iS fo provide 
a gear shifting mechanism which insures a full 
disengagement of the clutch belote the gears 
can be shifted into another gear, thereby pre- 
venting the chipping of the teeth or causing other 
damage incident fo shifting gears while the 
clutch is engaged. 
In the present invention the shifting oï the 
gears may be done expeditiously and without 
removing the hands from the handle bars of the 
vehicle, which provides for greater safety in 
changing speeds and also for a more rapid shift- 
ing of the gears, which is helpful especially in 
racing vehicles, as full coordination of parts is 
accorded between the clutch pedal and the gear 
shifting operations, by a push-button, which does 
hot necessitate releasing the handle bars in 0rder 
fo make a change in gears. 
An embodiment oï this invention is illustrated 
in the accompanying drawings, in which: 
Fig. 1 is a side elevation oï a motor cycle show- 
ing the invention applied thereto; 
Fig. 2 is a perspective view of the gear shift 
mechanism, removed from the motor cycle, with 
an alternate position of the mechanism shown 
in dot-dash outline; 
Fig.  is a diagrammatic view, partly in per- 
spective, showing the. electrical control mech- 
anism; 
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Fig. 4 is a side elevation, partly in section, 
showing the gear shift actuating arm attached 
to the clutch pedal; 
Fig. 5 is a cross section, partly in elevation, 
5 showing the linkage connecting the gear shift 
mechanism with the transmission; 
Fig. 6 is a fragmentary side elevation of the 
gear shift mechanism with parts broken away 
and in section, and with other parts removed, to 
10 illustrate the details of construction; 
Fig. 7 is a perspective view of the shifter bar 
showing the pawl thereof in open position; 
Fig. 8 is a longitudinal section through the 
shifter bar and pawl, partly in elevation, with the 
15 pawl in closed position; 
Fig. 9 is a cross section on the line 9--9 in 
Fig. 6;  
Fig. 10 is a cross section on the line 9--9 in 
Fig. 6; and 
20 Fig. 11 is a cross section on the line I lmll 
in Fig. 6. 
With more detailed reference to the drawings, 
the numeral  designates generally a motor cycle 
of the conventional type, and which motor cycle 
'-'5 has an engine 2 and the usual change speed 
transmission 3, and a clutch 4. The clutch 4 is 
operated by a clutch pedal 5 connected with the 
clutch by a link or rod 6. The clutch pedal 5 
is pivotally mounted ai 7 on the ïrame 8 of the 
30 motor cycle and bas an upwardly extending 
arm 9, which arm 9 carries a follet 9 on the 
upper end thereof. 
A gear shlft mechanism is designated gener- 
ally by the numeral  2, in Figs. 1 and 2. The gear 
shift mechanism 2 is carried by a mounting 
35 
bracket  3 having holes  4 therein, which bracket 
is adapted to be attached to a portion of the 
frame of the motor 2, by bolts which pass through 
the holes 14. 
A housing 5 bas a pair of diverging guide- 
40 
ways 6 and 7, respectively. The diverging 
guideways are disposed within the housing in 
such manner as to receive rack slide bars 8 and 
9, respectively. The rack slide bars 8 and 19 
45 interengage a gear 29, as shown in Fig. 6, so that, 
when one of the rack bars is moved in one direc- 
tion, the other rack bar, which is engaged with 
gear 29 on the opposite side of said gear, wil] 
more in the opposite direction. 
50 The rack bars 8 and 9 are adapted to be 
actuated by a plunger 2 which is slidably and 
flexibly mounted in the end of the housing 5, 
and bas a plate 2' on the end thereof in posi- 
tion to be engaged by the roller  9 carried by the 
 clutch pedal 5, when the latter is moved beyond 
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a predetermined point. The plunger 21 normally 
is held outward by a spring 22, which spring is 
telescoped over the plunger 2 ! and interposed be- 
tween the plate 21' and the end oî the housing 
I{} and is also fixed fo the plunger so as fo retain 
the plunger 2 ! against undue outward movement. 
The plunger 21 is free fo swing vertically of the 
end of the housing 5, as indicated in ïull lines 
and in dotted lines in Fig. 6. The plunger 21 is 
normally positioned in alignment with the rack 
slide bar 19 whereby fo perform certain gear 
shifting operations. However, the plunger 21 
passes through a yoke 23, as shown in Figs. 3 
and 9, which yoke 23 is connected fo a solenoid 
plunger or cote 24, having a surrounding coil 26, 
which upon being engaged will cause the sole- 
noid cote 24 fo more upward, as indicated in dot- 
dash outline in Fig. 3, so as fo position the 
plunger l for engagement with the slide rack 
bar 18. 
The solenoid coil 2{} is adapted fo be energized 
by a battery 25, connected in series in a circuit 
27, that also includes a switch, such as a push 
button switch 28, that may be mounted within 
convenient reach, as on the handle bars of the 
motor cycle. The closing of the switch 28 will 
cause a grounding of the circuit fo cause the 
actuation of the solenoid cote 24 fo.lift the yoke 
23 and the plunger 21 into position as shown in 
dot-dash outline in Fig. 3, fo enable the more- 
ment of the slide rack bar 18 by the actuation 
of the plunger fo shift certain of the gears, as 
will be disiribed more fully hereinafter. 
The rack bars 18 and 19 are spaced apart fo 
receive the gear 2{}, which gear is free to idle, 
and will more the opposite gear rack in the oppo- 
site direction, against the tension of sprïngs 29 
and 3{}. The tension of these springs may be 
varied by the use of shims 31 and 32 positioned 
between the respective ends of the springs and 
the housing I{}, so as fo compress the s]rings, 
as will be seen in Fig. 6. 
The slide rack bar 19 carries a pair of pawls 
33 and 34 turned in opposite directions, and 
which pawls normally are pressed doWnward by 
the respective spings 3{} and 35. ttowever, upon 
movement of the rack bar 19 toward the plunger 
2 I, an inclined face 37 on the lower portion of 
the slideway 17 will cause the pawl 33 to retract 
into a recess formed in the slide bar [9, as will 
be seen in Figs. 6 and 8. Upon movement of the 
slide bar 19 in the opposite direction, an inclined 
surface 38 will likewise cause the pawl 34 to 
retract into a similar recess formed within the 
slide bar 19. 
Each of the pawls 33 and 34 is plvotally 
mounted on the bar 19 on a a loose journal, 
whereby the pawl will sent in the notch in the 
bar. The journal pin 33a (Fig. 8) is appreciabiy 
smaller in diameter than the hole 33b in the pawl, 
which allows bodily movement of the pawl rela- 
tive fo the bar. 
A notched gear shiït slide bar 39 is mounted 
immediately below the slide rack bar 19, and the 
pawl 34 normally is in position fo engage notches 
4{} and 41, and the pawl 3 is in position to en- 
gage notches 42 and 43, in the slide bar 39, as 
will be described more fully hereinafter. The 
gear shift slide bar 39 is connected with a link 
44 that is pivotally connected fo an arm 4{} by a 
bolt 45 (Fig. 5). The arm 4{} is connected with 
the conventional gear shift shaft 47 on which 
is mounted a gear shfft lever 4 wihin the trans- 
mission casing 3. The lever 4 is adapted fo shiït 
the ual change speed transmission gears, 
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The slide racks 18 and 19, as well as the gear 
shiït slide bar 39, are retained in operative posi- 
tion in the housing I{}, by a cover plate 6{} which 
is held in place by screw bolts {}1, as shown in 
5 Figs. 1 and 10. 
Operaion 
As explained above, the conventional motor 
cycle is equipped with a hand operated gear-shift 
i0 lever which is Unnecessary according fo this in- 
vention. Therefore, the removal of the hand 
from the handle bars, in order fo shiït the gears. 
is unnecessary, as the entire shifting action is 
accomplished by the foot. Upon depressing the 
15 rearward portion of the pedal {} slightly, the rod 
 wilt operate fo release the clutch 4 belote the 
follet I{} contacts the plunger plate 21' on the 
plunger 2 I. 
By depressing further the rear portion oï the 
clutch pedal {}, the plunger 21 will be moved in- 
ward against the tension of the spring 22, and 
engage either the slide rack 19 or the slide rack 
18 to move said slide rack the distance of one 
ratchet notch in the bar 39, as from 43 fo 42, 
which in turn, will more the link 44 through a 
like distance to shiït the gears into a selected 
arrangement in transmission casing 
With the shiïting mechanism in neUtral, to 
shfft into low 'gent, the switch 28 is closed, whiih 
energizes the solenoid 24--2{} to lift the yoke 
and the pluger 21 into the position shown in 
dashed outline in Fig. 6 so as fo position the 
plunger 21 in end-fo-end alignment with gear 
rack slide bar 18. Then, upon depressing the 
rear portion of the clutch pedal 
is disengaged. Thon, upon further downward 
movement of the pedal {}, the follet 10 mounted 
on the arm 9, contacts the plunger plate 
and, with the plunger 21 in end-fo-end alignment 
with the gear rack slide bar 18, the plunger 
21 will be moved a predetermined distance. 
This, in turn, rotates the gear 2, which gear 
2{} is in mesh with the rack 19 carrying the Pawls 
33 and 34, which will cause the pawl 34 fo lop 
into the notch 40 in the shift slide bar 39, whlch 
will more this shiït slide bar 89 a distance for- 
ward equal fo the distance that gear rack slide 
bar 18 was moved rearward by the plunger 21. 
This will move the link 44 forward fo move the 
arm 4, fo rotate the shaft 47 fo more the shiïter 
arm 4 within the transmission 3. In so doing, 
certain index means within the transmission 
will more into a notch fo hold the transmission 
gearing mechanism in low speed position. 
Ai the saine rime that the gear rack 18 moves 
rearward, the spring 29 is compressed and the 
spring 30 is relieved Of tension, ttowever, these 
springs are so balanced, by means of spacers 
and 32, that the .slide bars 18 and 19 Will return 
fo the position shown in Fig. 6, upon the release of 
the plunger 2 l. The push button switch 2 may 
be released immediately upon the shifting of the 
gears, thereby permitting the piunger 21 fo drop 
into the position shown in full outline in Fig. 6. 
On various types of motor cycles, the distance 
of movement of the gear mechanism will vary, 
but on one particular type of motor cycle, this 
distance is approximately £ inch. The move- 
ment that bas been transmitted by the plunger 
21 is the pitch of one notch, as from {} to 4/, 
which is the distance mentioned above. Upon en- 
gagement of the gears, as hereinbefore described, 
and wih the transmission gear mechanism in low 
speed position, the Clutch iS released, which will 
permit the plunger 21 fo more outward initier 
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the influence of the spring 22, and upon further 
movement of the clutch pedal 5, the clutch wfll 
be engaged so as to give the moter cycle suffi- 
cient momentum to enable the shifting into sec- 
ond or intermediate speed position. 
To shift inte second or intermediate speed posi- 
lion, and with ,the switch 28 released, the plunger 
2 [ wfll be aligned with the gear rack ! 8. Then, 
upon downward movement of the rear portion of 
the clutch pedal 5, the gear rack slide bar ! 8 will 
be moved rearward, and with the spring 35 push- 
ing thepawl 3S downward inte he notch 42, the 
shift bar. 39 will be moved rearward a predeter- 
mined amount, which in the motor cycle men- 
tioned above, will be approximately % inch, into 
a neutral position between second and low speed 
positions. At this point an index pin within the 
transmission 3 of the moter cycle wfll deflne a 
heurta1 or non-engagement of gears, in which the 
shifting mechanism may be left, if desired, or, by 
the movement of % inch, the shift bar 39 vfll 
be moved so as .to cause engagement of the sec- 
ond or intermediate gear, at which point the 
clutch pedal wfll.be released te release the plung- 
er 2 ! and permit the spring 30 te return the slide 
bars J9 and J8 ,to the positions shown in Fig. 6. 
The gear shifter bar 39 wfll also be in position 
as shown in Fig. 6, with the pawls 33 and 34 posi- 
tioned in notches 43 and 40, respectively. When 
the moter cycle bas gained suflicient momentum 
in second gear, the gears can be shifted to high 
speed positions by pushing on the clutch pedal 
5, as hereinbefore described, which will push the 
plunger 2! into contact with the slide rack bar 
9, and with the pawl 33 engaged in the notch 
43, the movement of the slide rack bar 9 the 
distance ïrom the end of the pawl to the end 
shou!der of the notch 43, as shown in Fig. 6, wfll 
cause he pawl 34 te move into contact with flhe 
angular face 38 of the guideway 7, vhich will 
cause fihe pawl 34 te move upward inte the recess 
within fihe slide bar 9 tobe moved rearward 
a predetermined distance, which is the pitch of 
one notch, usually about sA inch. This wfll shift 
the gears inte high speed position, when an index 
pin within the transmission 3 wfll hold the gears 
in this position. Upon release of the clutch pedal 
5, the spring 22 will move he plunger 2! out- 
ward to the position shown in full outline in Fig. 
6, and the spring 39 wfll return the gear rack 
slide bar ! 9 inte the position shown in Fig. 6. 
When itis desired to shift to a lower speed 
position, the switch 28 is closed, which vfll move 
plunger 2 [ into aligned relation with the gear rack 
bar ! 8, and then the clutch pedal 5 is moved suc- 
cessively, as many rimes as itis desired te shif 
step-by-step to successively lower speed positions, 
and the operation of the shifting mechanism will 
be performed substantially as described above. 
With the present arrangement of gear shifting, 
this gear shifting operation is perfm'med mainly 
by the operation of a single foot pedal which 
actuates both the clutch and the gear shift lever 
in ,timed sequence, so as te prevent the gears 
from being engaged before the clutch is com- 
pletely disengaged. Furthermore, complete en- 
gagement in the selected gear is assured, or in a 
neutral position, belote the clutch can be en- 
gaged. 
In order te start the engine, the clutch must 
be fully engaged, since the engine is cranked 
through the clutch. Therefore, the transmission 
must be left in neutral position or in disengage- 
ment of all gears for staztlng the power plant by 
a crank. 
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 ,The plunger 2 ! normally is in the downward 
position te engage he rack bar J S, which per- 
toits shifting to higher speed positions without 
depressing the switch butten 25; however, te shift 
5 to lower speed positions, itis necessary te press 
the switch butten, so as te direct the plunger 
teward rack bar ! 8. 
The timingof the gear shifter bar 30 is ac- 
complished by setting the transmission in a pre- 
10. determined speed position, such as second speed, 
and then alining a hole 5 in the shifter bar 
89 with a hole 53 in the cover plate 59 of the 
housing 5. An adjustment of a take-up nut 54 
on the link 44 will permit austment of the 
]5 ]ength of the link 44 to bring these two holes 
5 and 53 inte orrect register and permit a teol 
or pin te be inserted therefihrough to determine 
accurately and expeditiously the correct setting 
of the mechanism. After the mechanism has 
'20 been set, and the nut 54 tightened te hold it in 
place, it will remain normally in the correct ad- 
justed position. 
While the mechanism has been described in 
SOlne detail as applied te a moter cycle, itis te be 
2 understeod that itis te be used on any mecha- 
nism for which it is adapted, and that changes 
may be ruade in fihe minor details of construc- 
tion, and adaptations ruade for the use thereof 
on various types of mechanisms, without depart- 
SO ing from the invention, except as specified in the 
claires. 
I claire: 
i. In a moter cycle having handle bars and a 
driving moter, the combination with change speed 
5 driving mechanism for drivin he moter cycle, 
of foot pedal means, a control unit operatively 
connected with the change speed drivin mecha- 
nism, a foot pedal, means for connecting the 
foot pedal operatively with Che ontrol unit te 
40 actuate said unit thereby, electrically operated 
means for shifting said connecting means te vary 
the action .thereof on the control unit, an en- 
ergizing circuit for said electrica]ly operated 
means, and a hand switch in said circuit mounted 
45 on the handle bars. 
2. In a motor vehicle having aframe, handle 
bars mounted fihereon, a power moter, and a 
change speed transmission, ..the combination of a 
control unit for the kransmission including a 
0 shiftable operating member to vary the action 
thereof on the transmission, electrical means for 
shifting said member, and a hand switch mounted 
on said handle bars for controlling said electrical 
means. 
 3. In a moter vehicle having aframe, handle 
bars mounted fihereon, a power moter, and a 
change speed transmission, the combination of 
a control unit for the transmission including a 
shiftable operating member to vary the action 
60 thereof on the transmission, electrical means for 
shifting said member, a hand switch mounted 
on said handle bars for controlling said electrical 
means, and a foot pedal in position for oper- 
ating said operating member. 
65 . In speed changing mechanism for a moter 
vehicle, slide bars, means operatively connecting 
said slide bars tegether for synchronous move- 
ment in opposite directions, an operating member 
for said slide bars, a control bar for the speed 
70 changing mechanism operated by the s!ide bars, 
and ratchet means operatively connecting one of 
the slide bars with the control bar. 
5. In speed changing mechanism for a moter 
vehicle, slide bars, means operatively onnecting 
7 said slide bars together for synchronous move- 
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ment in opposite directions, an operating mem- 
ber for said slide bars, a control bar for the 
speed changing mechanism operated bY the slide 
bars, springs acting on the slide bars tending t0 
more the saine in one direction, and means for 
adjusting .the tension of the springs. 
6. In a speed change mechanism for motor ve- 
hicles, a speed change, transmission, a clutch, a 
rack bar actuator, a foot pedal operatively con- 
nected with said clutch and with said speed 
change mechanism, said speed change mechanism 
including rack bars to operate said mechanism 
in co-ordinated relation, electro-magnetic means 
for selectively posttioning said actuator for said 
rack bars, and electrical control means for con- 
trolling said electromagnetic means or selectively 
positioning said actuator in position, so upon 
movement of saïd foot pedal sadrack bars insaid 
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speed change mechanism are actuated So as fo 
changefrom one speed to another speed. 
ROBERT LEE HERREI. 
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